Abstract: Several species of Botr yosphaeria are known to occur on grapevines, causing a wide range of disorders including bud mortality, dieback, brown wood streaking and bunch rot. In this study the 11 Botryosphaeria spp. associated with grapevines growing in various parts of the world, but primarily in South Africa, are distinguished based on morphology, DNA sequences (ITS-1, 5.8S, ITS-2 and EF1-␣) and pathological data. 
INTRODUCTION
Members of the genus Botryosphaeria Ces. & De Not. are known to be cosmopolitan, having broad host ranges and wide geographical distributions (Barr 1972 (Barr , 1987 . Symptoms caused by Botryosphaeria species on grapevines include bud mortality, dieback, brown streaking inside the wood, internal necrotic lesions and in some cases bunch rot (Castillo-Pando et al 2001; Lehoczky 1988; Phillips 1998 Phillips , 2000 , while leaf spots, cankers, dieback, and various other fruit, shoot and trunk diseases are common on other hosts (von Arx 1987 , Denman et al 2000 . Several species that are considered to be saprotrophic have been reported from grapevines, while others have been shown to be severe pathogens of this host. Species of Botryosphaeria readily infect wounds, and in the case of grapevines this is especially true for pruning wounds (Castillo-Pando et al 2001 , Phillips 2002 . Symptoms usually develop slowly, and severe symptoms become visible only in grapevines that are 8 or more yr old or that are subjected to stress (Boyer 1995, Larignon and Dubos 2001) . (Pascoe 1998 , Phillips 2002 .
In spite of the range of symptoms associated with species of Botryosphaeria, field diagnosis of the causal organism is difficult because symptoms often resemble those of other diseases such as Phomopsis cane and leaf spot, caused by Phomopsis viticola (Sacc.) Sacc., or Eutypa dieback, caused by Eutypa lata (Pers.) Tul. & C. Tul. (Castillo-Pando et al 2001) . Accurate identification of the causal species is difficult because Botryosphaeria teleomorphs are encountered rarely in nature (Shoemaker 1964, Jacobs and Rehner 1998) and teleomorphs rarely form in culture. The diversity among these teleomorphs is insufficient to allow clear differentiation at species level (Shoemaker 1964 , Laundon 1973 . Thus, the taxonomy and identification of Botryosphaeria species is based mainly on the anamorphic characters (Denman et al 2000 , Phillips 2002 , which frequently are combined with molecular data ( Jacobs and Rehner 1998; Denman et al 2003; Phillips et al 2002; Slippers et al 2004a, b) . A major problem facing the grapevine industry remains the correct identification of the Botryosphaeria species causing disease on vines from different cultivars, localities and countries. Species occurring on grapevines in different countries have been shown to differ in pathogenicity; this has led to confusion and conflicting reports about which species of Botryosphaeria are important pathogens of grapevines (Phillips 2002) . These species differ in their epidemiology, the disease symptoms they cause, their relative importance and the control strategies that should be followed to combat the various diseases.
In South Africa, several species of Botryosphaeria have been reported as pathogens of grapevines, including B. obtusa, B. dothidea and B. ribis , as well as B. vitis (Schulzer) Sacc. (Doidge 1950) . Botryosphaeria is regarded as an important pathogen of grapevines in South Africa and is frequently isolated from grapevines with canker and dieback symptoms (Fourie and Halleen 2001) . The identity of the various causal species, however, as well as their relative importance, remains unknown. The aims of this study were to use molecular methods and morphological characteristics to compare South African Botryosphaeria isolates with those associated with grapevine diseases elsewhere and to determine which species should be regarded as potentially important pathogens of this host.
MATERIALS AND METHODS
Isolates.-Isolations were made routinely for the past 5 yr from symptomatic material of diseased grapevines (TABLE  I) . Some isolates also were obtained from young asymptomatic nursery plants (shoots). Plant tissue was surface-sterilized by placing in 70% ethanol for 30 s, 1% NaOCl for 1 min and again in 70% ethanol for 30 s before drying under a laminar-flow hood. Small pieces of tissue were taken from the margin between necrotic and apparently healthy tissue and plated onto 2% potato dextrose agar (PDA; Biolab, Midrand, South Africa). Hyphae growing out from the tissue pieces were subcultured onto fresh PDA plates, incubated, and hyphal-tipped to obtain pure cultures. To enhance sporulation, isolates were plated out on water agar (WA; Biolab) plates, to which 3 cm pieces of double-autoclaved pine needles were added. The plates were incubated at 25 C under near-ultraviolet light in a 12 h light-dark regime for 2-3 wk. The 95% confidence intervals of conidial dimensions were derived from at least 30 observations at 1000ϫ magnification. Growth rates, cultural characteristics and cardinal temperatures for growth were determined for isolates plated onto PDA in 90 mm diam Petri dishes and incubated in the dark 7 d at seven temperatures, 5-35 C in 5-degree intervals. Three plates were used for each isolate at each temperature, and the experiment was repeated once. Radial mycelial growth was measured perpendicularly for each plate and the mean calculated to determine the growth rates for each species. Colony colors were described from isolates incubated at 25 C under near-ultraviolet light for 7 d, according to Rayner (1970) . Cultures are maintained in the culture collection of the Department of Plant Pathology, University of Stellenbosch (STE-U) and at the Centraalbureau voor Schimmelcultures in Utrecht, the Netherlands (CBS) (TABLE I).
Sequence comparisons.-A total of 122 Botryosphaeria isolates were used for ITS sequence analysis (TABLE I) , their phylogeny determined (results not given) and a subset of 39 chosen for analysis of the translation elongation factor 1-␣ (EF1-␣) gene. The isolation protocol of Lee and Taylor (1990) was used to extract genomic DNA from fungal mycelia grown on PDA. The primers ITS1 and ITS4 were used to amplify part of the nuclear rRNA operon using the PCR conditions recommended by the authors (White et al 1990) . The primers EF1-728F and EF1-986R (Carbone and Kohn 1999) were used to amplify part of the EF1-␣ gene. PCR conditions were the same for this region, except for the MgCl 2 concentration, which was increased to 4.0 mM. PCR products were separated by electrophoresis at 80 V for 1 h in a 0.8% (w/v) agarose gel in 0.5ϫ TAE running buffer (0.4 M Tris, 0.05 M NaAc, and 0.01 M EDTA, pH 7.85) and visualized under UV light using a GeneGenius Gel Documentation and Analysis System (Syngene, Cambridge, United Kingdom) after ethidium bromide staining.
The amplification products were purified with a NucleoSpin Extract 2 in 1 kit (Macherey-Nagel, Germany). The purified products were sequenced in both directions using the PCR primers and the cycle sequencing reaction was carried out as recommended by the manufacturer with an ABI Prism Big Dye Terminator version 3.0 Cycle Sequencing Ready Reaction Kit (PE Biosystems, Foster City, California) containing AmpliTaq DNA Polymerase. The resulting fragments were analyzed on an ABI Prism 3100 DNA Sequencer (Perkin-Elmer, Norwalk, Connecticut). (Rambaut 2002) and manual adjustments for improvement were made by eye where necessary. The phylogenetic analyses of sequence data were done using PAUP (Phylogenetic Analysis Using Parsimony) version 4.0b10 (Swofford 2000) . Alignment gaps were treated as a fifth character state, and all characters were unordered and of equal weight. Maximum-parsimony analysis was performed for all datasets using the heuristic search option with 100 random taxa additions and tree bisection and reconstruction (TBR) as the branchswapping algorithm. Branches of zero length were collapsed and all multiple, equally parsimonious trees were saved. The robustness of the most-parsimonious trees was evaluated by 1000 bootstrap replications (Hillis and Bull 1993) . Other measures including tree length, consistency index, retention index and rescaled consistency index (CI, RI and RC) also were calculated. The resulting trees were printed with TreeView version 1.6.6 (Page 1996) . A partition homogeneity test was conducted in PAUP (Swofford 2000) to examine the possibility of a joint analysis of the ITS and EF1-␣ datasets.
Pathogenicity.-In vitro screening on green shoots. A total of 21 isolates, representing eight different species of Botryosphaeria (TABLES II, III), were selected for pathogenicity screening. Isolates were plated on PDA and incubated at 25 C for 1 wk. Inoculations were made on green shoots of the grapevine cultivar Periquita. Shoots were cut from vines ca 2 mo after budburst, and internodes 4-6 were used for inoculations. A total of 12 shoots were used for each species. Shoots were wounded on internode five (2 mm deep) with a 4 mm cork borer. A colonized agar plug, cut from a 1 wk old culture was placed in the wound and covered with Parafilm. Inoculated shoots were incubated in the dark under moist conditions in the laboratory for 10 d at 23 C. After the incubation period, the shoots were split longitudinally through the wound and the internal lesions measured. The layout of the trial was a randomized design, and the data were statistically analyzed using SAS (SAS 1999 ). An analysis of variance and Student's t-tests for least significant differences were done. After the experiment, all plant material was destroyed by autoclaving the plants twice for 30 min.
In vitro screening on mature canes. A set of 16 Botryosphaeria isolates were selected to use in this experiment (TA-BLE IV). Three isolates, however, were selected for B. australis and B. parva because these species most commonly were isolated from diseased vines. Inoculations were done using mature canes of two grapevine cultivars, Cabernet Sauvignon and Chardonnay. Four canes were inoculated per cultivar for each isolate. Canes used for inoculations were cut from vines ca 2 mo after harvest. Canes were wounded on internode five (2 mm deep) with a 4 mm cork borer and inoculated as described above. Inoculated canes were incubated in the dark under moist conditions in the laboratory for 3 wk under strict quarantine conditions. Afterward, the canes were assessed and the data analyzed as described above.
In vivo pathogenicity on mature vines. For this trial the same set of 21 isolates was used as in the in vitro green shoots trial (TABLE III) . The trial layout and number of replicates per species were also the same. Inoculations were made in a vineyard on 15 yr old grapevine plants of the cultivar Periquita. Inoculations were made on mature canes in the same manner as with the green shoots trial, but the canes were left attached to the plant. Inoculations also were made in mature wood by drilling a hole 4 mm wide and 1.5 cm deep into the arms of the vines. A colonized agar plug, cut from a 1 wk old culture, was placed in the wound.
The wound was sealed with petroleum jelly and covered with Parafilm. After 6 mo, the inoculated arms and mature canes were collected. The canes were assessed for disease severity and the data analyzed as described above. Re-isolations were made from the leading edges of lesions and the cultures identified by inducing sporulation in the same manner as for the morphological descriptions to satisfy Koch's postulates. All plant material was destroyed by autoclaving twice for 30 min.
RESULTS
Phylogenetic analysis.-Approximately 550 and 300 bases were determined for the ITS region and EF 1-␣ gene, respectively, of the isolates (TABLE I) . The manually adjusted alignment contained 41 isolates with 529 characters for the ITS region, and 357 characters for EF 1-␣, including alignment gaps (data not shown). New ITS and EF1-␣ sequences were deposited in GenBank (TABLE I ) and the alignments in TreeBASE (SN 1533). The result of the partition homogeneity test (P ϭ 0.22, where P Ն 0.05) was significantly incongruent, indicating that the ITS and EF1-␣ datasets could be combined. The combined dataset contained 886 characters, of which 498 were parsimony informative, 11 were variable and parsimony uninformative and 377 were constant. Maximum-parsimony analysis of the combined sequence data resulted in a single most-parsimonious tree (FIG. 1) (1882) cited this species as having ovate ascospores, 26-27 ϫ 10-13 m. On examination of the South African material (PREM 46581), ascospores were found to be 16-25 ϫ 6-10 m, thus significantly smaller than those originally reported for B. vitis. Furthermore, conidia were hyaline, fusoid-ellipsoidal, (17-)19-22(-23) ϫ (5-)6-6.5(-7) m (l : w ratio 3.3), thus closely resembling the B. lutea-B. australis Slippers, Crous & M.J. Wingf. complex, both of which are shown to occur on vines. Slippers et al (2004b) distinguished these two species by B. australis (l : w ϭ 4.8) having conidia with a higher length : width ratio than B. lutea (l : w ϭ 3.3), which suggests that the South African grapevine specimen is best accommodated in B. lutea. Niekerk & Crous, Pycnidia solitaria, globosa vel obpyriformia, ad 400 m diam. Cellulae conidiogenae holoblasticae, hyalinae, subcylindricae vel ampulliformes, 6-10 ϫ 5-7 m. Conidia hyalina, guttulata, ovoidea vel late ellipsoidea, sursum hebete rotundata, ad basim raro truncata; pariete 2 m crasso, multis poris 1 m latis perforata, deinde brunnescentia, (38-)42-45(-47) ϫ (20-)22-25(-30) m in vitro (long: latitudo ϭ 1.9).
Diplodia porosum
Pycnidia solitary, unilocular, ostiolate, globose to obpyriform, up to 400 m wide; pycnidial wall 4-8 cell layers thick, of dark brown textura angularis, becoming hyaline toward inner region. Conidiophores reduced to conidiogenous cells. Conidiogenous cells lining cavity, holoblastic, hyaline, subcylindrical to ampulliform, 6-10 ϫ 5-7 m, rarely proliferating percurrently. Conidia hyaline, guttulate, ovoid to broadly ellipsoid with a bluntly rounded apex, and flattened base; wall 2 m thick, with pores 1 m wide; becoming medium brown with age, (38-)42-45(-47) ϫ (20-)22-25(-30) m in vitro (l : w ϭ 1.9). Colonies flat with undulating margins, dark green (27''i) on the surface and dull green (27''m) underneath, reaching a radius of 32 mm after 3 d at 25 C. Cardinal temperature requirements for growth: min. 10 C, max. 30 C, opt. 25 C.
Holotype Notes. This species is unique within the genus Diplodia because of its large, thick-walled conidia with large pores (1 m wide) and are clearly visible by light microscopy (FIGS. 7, 8) . Conidia are initially hyaline but become pigmented while still in the pycnidial locule.
Diplodia sp.
FIGS. 9, 10 Host. Vitis vinifera. Known distribution. South Africa (Western Cape Province).
Notes. Isolates of this Diplodia sp. had ovoid, brown, 1-septate conidia that are 18-22 ϫ10-12 m, thus closely matching the description of D. sarmentorum (Wollenweber 1941 , Booth 1958 . In culture colonies are flat with undulating margins, dull green (27''m) on the surface, and greenish black (33'''''k) underneath, reaching a radius of 33 mm after 7 d at 25 C. Cardinal temperatures for growth: min. 10 C, max. 30 C, opt. 25 C. Diplodia sarmentorum was reported as the teleomorph of Otthia spiraeae, a cosmopolitan fungus with a wide host range (Booth 1958). Although morphologically similar, the grapevine Diplodia isolates proved to be phylogenetically distinct from D. sarmentorum (FIG. 1) . Because there are probably several cryptic species within D. sarmentorum, the grapevine isolates therefore will have to be compared to all 145 synonyms of D. sarmentorum (Wollenweber 1941) , before their status can be resolved. Niekerk & Crous, Fusicocco luteo simile, sed conidiis ellipsoideis vel clavatis, in vitro (15-)16-18(-20) ϫ (6-)6.5-7.5(-8) m (long. : lat. ϭ 2.4) differens; coloniae pigmento luteo carentes.
Fusicoccum viticlavatum
Pycnidia embedded in host tissue, solitary, stromatic, globose, up to 450 m wide; pycnidial wall 4-8 cell layers thick, of brown textura angularis, becoming hyaline toward inner region. Conidiophores 0-1-septate, hyaline, subcylindrical, 10-20 ϫ 2.5-3.5 m. Conidiogenous cells holoblastic, hyaline, subcylindrical, 7-15 ϫ 2.5-3.5 m, proliferating percurrently with 1-3 proliferations, or proliferating at same level (phialidic) with minute periclinal thickening. Conidia hyaline, guttulate, ellipsoid to clavate, widest in upper third, with an obtuse apex and flattened, subtruncate base, (15-)16-18(-20) ϫ (6-)6.5-7.5(-8) m in vitro (l : w ϭ 2.4). Colonies umbonate with undulating margins, olivaceous (21''k) on the surface, and dull green (27''m) underneath, reaching a radius of 26 mm after 3 d at 25 C. Cardinal temperatures for growth: min. 10 C, max. (FIG. 1) but readily can be distinguished from these taxa based on its characteristic conidial shape. Conidia are ellipsoid to clavate in F. viticlavatum, as opposed to the fusiform conidia in F. luteum and F. australe. Colonies of F. viticlavatum also do not produce yellow pigment in culture as observed in F. luteum and F. australe (Slippers et al 2004b) .
Fusicoccum vitifusiforme Niekerk & Crous, sp. nov.
FIGS. 16-24
Fusicocco luteo simile, sed conidiis brevioribus, in vitro, (18-)19-21(-22) ϫ (4.5-)5.5-6.5(-8) m (long. : lat. 3.3) differens; coloniae pigmento luteo carentes.
Pycnidia solitary, stromatic, globose to obpyriform, up to 450 m diam; pycnidial wall 6-15 cell layers thick, of brown textura angularis, becoming hyaline toward inner region. Conidiophores 0-1-septate, hyaline, subcylindrical, 10-45 ϫ 2.5-5 m. Conidiogenous cells holoblastic, hyaline, subcylindrical, 10-30 ϫ 2.5-3.5 m, proliferating percurrently with numerous proliferations, or proliferating at the same level Host. Vitis vinifera. Known distribution. South Africa (Western Cape Province).
Notes. Fusicoccum vitifusiforme is closely related to F. australe and F. luteum, and also has fusiform conidia, as in the case of the latter two species (Slippers et al 2004b) . It is distinct, however, by not producing yellow pigment in culture and by having conidia that are shorter (up to 22 m in length) than those of F. australe (18-30 m) and F. luteum (15-30 m) .
Pathogenicity.-In vitro screening on green shoots. Mean lesion lengths caused by isolates of the Botryosphaeria spp. on green Periquita shoots are given in TABLE II. Botryosphaeria australis and B. parva caused significantly longer lesions (65.29 and 57.30 mm, respectively) than the other species tested (4.30-17.22 mm). All species tested caused markedly longer lesions compared to the agar plug-treated control (3.38 mm), although not all were significantly different.
In vitro screening on mature canes. Analysis of variance showed no significant interaction between cultivar and treatment (P ϭ 0.9431), and the lesion length measurements for both cultivars therefore were pooled (TABLE III) Two symptom types could be distinguished in the mature wood. The first type was black vascular streaking that originated from the inoculation site. The second symptom type was a brown wood-rotting lesion. Vascular streaking mostly extended beyond the rotting lesion. Because multiple isolates were not tested for each species, species and isolate interaction could not be determined in the analyses of variance of the rotting and streaking lesion lengths in the mature wood (TABLE IV) . However, significant differences in the lesion lengths caused by different isolates from the same species were observed (data not shown). Mean rotting and streaking lengths are given in TA-BLE IV. Botryosphaeria australis caused the most severe rotting lesion (25.90 mm long), while the other species caused marginally to significantly longer lesions (6.80-13.54 mm) than the control (6.72 mm). Botryosphaeria australis also caused the most severe streaking (48.85 mm), with the other species causing vascular streaking of significantly larger proportions (22.06-36.60 mm) than the control (6.72 mm). Reisolations from the mature wood were successful, and all species were identified as being the same as originally used in inoculations, thereby satisfying Koch's postulates.
DISCUSSION
This study represents the first attempt to characterize species of Botryosphaeria on grapevines using an extensive collection of isolates and integrating morphology, pathology and molecular datasets. Eleven species were identified as occurring on grapevines, of which three are newly described. Because the present collection of strains had a strong bias toward South African vineyards, it is tempting to speculate that, if vineyards from other countries also were sampled more intensively, it would lead to the identification of yet more species from this host. Crous et al (2000) reported B. ribis, B. obtusa and B. dothidea as pathogens of grapevines in South Africa, of which only B. obtusa could be confirmed. New records from grapevines in South Africa include B. rhodina, B. lutea, B. parva, B. australis, Diplodia sp. (resembling D. sarmentorum), D. porosum, F. viticlavatum and F. vitifusiforme. It was a surprise to discover that none of the collected isolates were representative of B. dothidea or B. ribis, which are the names commonly used for isolates causing Botryosphaeria dieback of grapevines (Pascoe 1998 , Phillips 2002 .
The in vitro and in vivo pathogenicity trials in this study tested the ability of the mycelium of Botryosphaeria spp. to infect wounded grapevine tissue at different stages of phenological development (green shoots, mature canes and mature wood). All species successfully were re-isolated from the respective lesions and thus should be considered as potential pathogens of grapevines. Botryosphaeria australis and B. parva were consistently among the species causing the most severe lesions on green shoots, mature canes and mature wood. However, all species showed variable degrees of lesion formation. For example, B. rhodina and D. porosum grouped among the most virulent species in the in vivo mature cane trial but in the in vitro mature cane trial they grouped with the least virulent species. This variability among species might be attributed to their reaction on host tissue at different stages of phenological development, physiological character of the host tissue, cultivar susceptibility and/or conditions and length of incubation. Variability was observed in the virulence of different isolates within a species. The multifaceted approach of using different datasets to identify cryptic species of Botryosphaeria is in contrast to the earlier, more simplistic view taken by von Arx and Müller (1954) , where 183 taxa were reduced to a core 11 species. Although relatively easy to apply, this concept does not reflect the diverse species of Botryosphaeria, their relative pathogenicity, distribution and ecology. Furthermore, all published records since von Arx and Müller (1954) should be treated with caution. Regarding the Fusicoccum complex, progress has been made by the characterization and distinction of B. dothidea, B. parva and B. ribis (Slippers et al 2004a) . The problem of dealing with these old names is one that will remain with us for some time to come. Approximately 2000 anamorph names are linked to the Botryosphaeria complex, with treatments of other genera continually adding more names. For instance, in their recent revision of Phyllosticta Pers. (van der Aa and Vanev 2002), an additional 18 species were recombined into Fusicoccum. Given the fact that none of these are known from culture and that recent studies suggest that culture and sequence data are required to clearly elucidate species of Botryosphaeria, it seems impossible to resolve the status of the old names in this group.
Although some species of Botryosphaeria appear to be host specific, such as B. protearum Denman & Crous on Protea spp. (Denman et al 2003) , others, such as B. obtusa, B. parva, B. rhodina, appear to be common, having wider host ranges and distributions than initially accepted.
The delimitation of new species of Fusicoccum from the B. ribis/parva complex underlines the fact that these species will not be identifiable without molecular data. Their conidial shapes and dimensions show considerable overlap. The reference strains at CBS and sequence data available in GenBank will facilitate future identifications. It does raise perplexing questions for quarantine officers who need tools to make rapid decisions regarding the import and export of plant material.
The present phylogeny (FIG. 1) supports the decision of Denman et al (2000) and Zhou and Stanosz (2001) to place anamorphs of Botryosphaeria in either Fusicoccum (hyaline, thin-walled conidia) or Diplodia (pigmented, thick-walled conidia). Anamorph genera such as Botryodiplodia (Sacc.) Sacc. and Sphaeropsis Sacc. should be treated under Diplodia Fr. Diplodia porosum has thick-walled conidia that are ini-tially hyaline, eventually turning brown at maturity within the pycnidial locule. A rather unusual character is the fact that the conidial wall is covered with large pores. The latter phenomenon has been noted in Diplodia pinea (Desm.) J. Kickx f., which has pitted and smooth conidial types, that seem to correlate with different cryptic species in this complex (de Wet et al 2003) . The pores on conidia of D. porosum are unusual and distinct from the pits in the conidial wall of D. pinea. Furthermore, D. porosum clusters between Diplodia and Fusicoccum and might represent a distinct anamorph genus. Pores appear to be phylogenetically more informative than the striations observed on the inner conidial surface wall of Botryodiplodia theobromae Pat. These different anamorphs are, however, all part of Botryosphaeria, which appears to be monophyletic.
Otthia Nitschke ex Fuckel may be synonymous with Botryosphaeria (Booth 1958 , Laundon 1973 , Denman et al 2000 . Booth (1958) obtained single ascospores of Otthia spiraeae, and via cultural studies linked this teleomorph to D. sarmentorum, a fungus regarded as cosmopolitan with a wide distribution (Wollenweber 1941) . He also designated O. spiraeae as lectotype of the genus Otthia. Our sequence data (FIG. 1) , confirm Booth's observations relating D. sarmentorum (CBS 120.43) to O. spiraeae (IMI 063581b). The grapevine isolates appear to be phylogenetically distinct, suggesting that they probably represent one of the 145 taxa regarded as synonyms of D. sarmentorum by Wollenweber (1941) . An examination of the type specimen of D. viticola Desm. (PC), revealed that it is in fact a synonym of Diplodia mutila Fr. & Mont.
(A.J.L. Phillips, personal communication) and thus unavailable for our isolates. Laundon (1973) and Denman et al (2000) considered Otthia a probable synonym of Botryosphaeria, suggesting that ascospore septation is not useful at the generic level. The latter feature recently has been rejected in separating Sphaerulina Sacc. (3-septate ascospores), from Mycosphaerella Johanson (1-septate ascospores) . The denominator common between species of Mycosphaerella and those of Sphaerulina that were shown to belong to Mycosphaerella was the morphology of their anamorphs. Similarly, this also appears to be the case for Otthia because a culture identified as O. spiraeae is shown here to belong to Botryosphaeria. The final synonymy of Otthia (1870) under Botryosphaeria (1863) as suggested by Denman et al (2000) , however, awaits type studies and fresh collections from which single ascospore isolates can be obtained (FIG. 1) . Given the plasticity of the current generic concept of Botryosphaeria and its anamorphs, we have chosen to describe D. porosum with its characteristic pored conidial wall in Diplodia, thus maintaining two anamorph genera for Botryosphaeria, namely Diplodia and Fusicoccum.
